Identification of phosphate groups involved in metal binding and tertiary interactions in the core of the Neurospora VS ribozyme.
We have used ethylation protection experiments and modification interference using phosphorothioate nucleosides to identify phosphate groups involved in the magnesium-dependent tertiary structure and function of the VS ribozyme, a small, self-cleaving RNA. Phosphorothioate interference-rescue experiments in the presence of the thiophilic manganese ion implicate four phosphate groups in direct metal ion binding. Phosphorothioate substitution also creates a new manganese binding site that increases the cis cleavage rate of the ribozyme, possibly by disrupting an inhibitory structure. Interpreting these data in the context of a recently developed structural model shows that almost all of the important phosphate groups are located in the central core of the ribozyme. The model suggests roles for certain phosphate groups in particular steps of RNA folding and identifies a candidate region for the active site of the ribozyme.